Abstract. Video and photometric observations of a meteor-triggered "jet" event in association with the occurrence of a sprite were collected during the SPRITES '98 campaign. The event raises interest in the question of possible meteoric triggering of upper atmospheric transients as originally suggested by Muller [1995]. The event consisted of three stages: (1) the observation of a moderately bright meteor, (2) the development of a sprite in the immediate vicinity of the meteor as the meteor reached no lower than --•70 km altitude, and (3) a slower-forming jet of luminosity that appeared during the late stages of the sprite and propagated back up the ionization trail of the meteor. The event is analyzed in terms of its geometry, its relevance to the meteor, and the implications to existing theories for sprite formation.
Introduction
The phenomenology of sprites and blue jets has been well documented in the 10 years since the first photographic evidence of upper atmospheric transients was reported [e.g., 
Observations
The instrumentation consisted of two intensified Xybion video cameras (Model ISS-255) with 12 ø fields of view (FOV), a VLF receiver, and an array of co-aligned photometers covering (1) 580 to 900 nm with a 4 ø FOV, (2) 430 _ 5 nm with both a 4 ø and 6 ø FOV, and (3) 399 _+ 5 nm with a 6 ø FOV. One of the cameras was operated in the "white light" mode with a spectral response in the 400 to 900 nm range, and the second camera was operated in the "blue light" mode with an effective passband of 350 to 475 nm [Suszcynsky et el., 1998 ]. Each frame of video represents -34 ms of integration time and consists of two sequential and nonoverlapping video fields (17 ms of integration/field). The video was Global Positioning System (GPS) time stamped to a precision of 1 ms. The VLF receiver operated over the 1 to 10 kHz range and was sampled both as an audio signal (on the sprite videotape) and by the data acquisition system. The photometers were manually triggered whenever a sprite was observed by using a 1 s record length with a 50% pretrigger setting. Data were sampled at 20 kHz and GPS time stamped to within a 1 /xs precision by the data acquisition system. More detailed descriptions of the photometers are given by Armstrong et el.
[1998] (6 ø FOV photometers) and Suszcynsky et el.
[1998] (4 ø FOV photometers). 
Discussion
The possibility that meteors may trigger sprites has been postulated by Muller [1995] . Muller [1995] points out that the visually observed flux of ionizing meteors in nonshower conditions is ---8 x 10-?/km2/s [Allen, 1973] and that this flux is comparable to the observed occurrence rate of 1 x 10-6/km2/s for sprites [Sentman and Wescott, 1993] . However, despite ground-based and aircraft-based observations of what is estimated to be on the order of 10 4 sprites over the last 10 years, the event described in this paper represents the only actual observation of a meteor in temporal and spatial coincidence with a sprite. An immediate conclusion from this data, then, is that even if a causal meteor-sprite mechanism can be shown to exist, it must be either very rare or typically initiated by subvisual meteors. Whatever the case may be, the event described in this paper represents a unique opportunity not only to explore the possibility of a causal relationship between a meteor and a sprite but also, more generally, to observe the effect of inserting a volume of ionization into the immediate electrical environment above a sprite-producing discharge.
With these initial comments in mind, three questions can be used to govern the analysis of the event: It is also difficult to propose a mechanism for the meteor to trigger the sprite at mesospheric altitudes since the relaxation time at 70 km is only ---10 ms. Any electric field generated by the associated positive CG discharge at this altitude would dissipate on this timescale, and breakdown would occur an order of magnitude faster than the observed 122 ms delay between the parent CG and the sprite onset. If such a triggering does occur, there would need to be some process that maintains the quasi-electrostatic field for 122 ms or provides an enhanced field at sprite onset. A rapid enhancement in the mesospheric electric field caused by a sudden increase in the current to ground during a continuing current phase of the positive stroke might provide this driver. However, we have no observational evidence that suggests the presence of continuing current during this event.
Except for the relatively slow decay of the blue photometry signals with respect to the broadband red photometry signal, there was nothing unusual or exceptional about the size, geometry, altitude extent, features, or energetics of the sprite that might suggest an unusual generation mechanism. The 399 to 430 nm filter emission intensity ratio was ---2 (Figure 2b) , which is typical for sprites ], and three other sprites of similar characteristics and location were observed within 15 min before and after the event.
The likelihood that a sporadic meteor trajectory would coincidentally intersect a sprite volume in the hundreds of milliseconds prior to the sprite can be calculated by using the sporadic meteor flux quoted by Muller [1995] On the other hand, we cannot completely rule out the possibility of a meteor-sprite trigger scenario, particularly since there has been recent evidence [Stanley et al., 1999 ] that sprites may initiate in the same 70-80 km altitude range where the meteor terminated. Additionally, the candidate parent positive CG discharge occurred 122 ms before the sprite onset; parent CGs typically occur on the order of 1-10 ms prior to sprite onset. Although such a time delay is not unprecedented, it may suggest an atypical electrical environment prior to the sprite.
However, since it remains unclear how such a triggering mechanism can be implemented, we must conclude for this analysis In contrast, the observation of the jet of luminosity that propagates back up the trajectory of the meteor is almost certainly associated with the presence of the meteor's ionization trail. Small jets of luminosity associated with the late stages of sprites similar to that described in this paper have been observed by Stanley et al., [1996] and were interpreted to be associated with regions of sprite-produced ionization. The triggering of a similar event by the injection of meteoric ionization into the vicinity of a sprite would seem to support this interpretation.
Meteors [Hawkins and Whipple, 1958] . By way of expansion driven by ambipolar diffusion, recombination, and turbulence, the ionization trail can grow up to on the order of 1 km in diameter over a period of seconds to minutes. The observed jet velocity is on the order of the local electron drift velocity [Ali, 1986] and is much too slow to suggest luminosity produced by a pure propagation of current up a fully ionized channel. Instead, the relatively slow speed implies a more complicated generation mechanism.
There are interesting similarities between the jet event and the normal evolution of optical emissions generated in the train of a meteor that may eventually help to define this generation mechanism. Ceplecha et al. [1998] In summary, at this point in the analysis the occurrence of the sprite and associated positive CG discharge in spatial and temporal proximity to the meteor cannot be conclusively shown to exhibit a causal relationship. The occurrence of the ensuing jet event is clearly related to the meteor's ionization trail, and although the initiating mechanism is not obvious, some similarities between these observations and previous meteor observations are apparent. The meteor-sprite-jet event has raised some important but as yet unanswered questions regarding the electrical processes that occur in the lower mesosphere during the formative stages of sprites. In particular, one is forced to question the role of meteors in preconditioning the upper atmospheric conductivity and its implications for development of high-altitude discharges.
